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SUBJECT:  Filial  Report,  Service  Test  of  Lightweight  Body  Armor,  Basic 

Vest  T66-1,  RDT&E  Project  No.  1M643303B 54730,  USATECOM  Project 
No.  6-7-6510-02 


TO:  Commanding  General 

US  Army  Materiel  Command 
ATTN:  AMGRD-JI 
Washington,  Q.  G,  20315 
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1.  Reference: 

a.  Letter,  AMSTE-BC,  HQ  USATSC0M,  11  May  1967,  subjoot:  Final 
Report,  Service  Test  of  Llghtvoight  Body  Armor,  Basio  Vest  T66-1,  Under 
Arotio  Winter  Conditionn,  RDT&E  Projcot  No.  1M643303D 54730,  U3ATEC0M 
Projeot  No.  8-7-6510-04. 

b.  Letter,  AMSTE-B0,  HQ  USATECCM,  26  April  1967,  subject:  Toot 
Sohodule  for  Lightweight  Armor  Vest  T66-1, 

2.  Subject  report  is  approved,  CopieG  are  forwarded  for  comment 
and/or  concurrence, 

3.  As  was  abated  in  reference  lb,  adjustment  to  test  schedulee  for 

Lightweight  Armor  Vest  was  necessitated  by  difficulties  encountered  in 
delivery  of  tost  and  standard  comparison  items.  Two  engineering  test  reports 
and  the  Tropic  servloe  test  report  will  not  bo  available  until  mid-Auguot, 
Normally,  final  oonolueioha  end  recommendations  cannot  be  formulated  until 
all  reports  ara  available.  However,  tho  findings  of  subject  report  are  of 
■peoifio  merit  and  allow  final  oorioluaions  and  reootsmondatlons  to  be 
reaohed  relative  to  all  requirements  of  tho  Qualitative  Materiel  Requirement 
with  the  exoeption  of  tho  ballistic  protection  requirement.  Engineering 
test  report  wij.1  provide  this  analysis.  .  , 

4.  Summary  of  Findings: 

a.  Deficiencies:  ■ 
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(1)  All  sizes  of  T66-1  Vest  exceed  the  maximum  allowable 
weight  limitation  of  four  pounds. 

(2)  The  T66-1  Vest  was  restrictive  to  head  and  body  movement 
and  breathing  and  was  found  not  to  provide  improvement  over  the  standage 
vest  in  the  wearer's  ability  to  perform  combat  related  activities, 

(3)  Parachutists  wore  unable  to  check  the  entire  main  oanopy 
for  malfunction  or  damage  while  wearing  the  T66-1  Vest, 


(’4)  The  T66-1  Vest  was  not  sufficiently  durable  to  meet  the 
requirement  of  120  days  use  under  oombr.t  conditions,  The  following  were 
recurring  failures; 

(a)  Separation  of  the  soam  located  along  the  top  of  the 

ballistic  oollar, 


(b)  Tearing  of  the  material  of  the  bol.lows  type  breast 

pookot, 

* 

(c)  Fraying  of  the  seam  looated  in  the  closure  system, 


(d)  Holes  developed  in  the  polyethylene  never  for  the 
ballistio  felt  filler.  Those  holes  permitted  undesirable  moisture  pick  up 
and  retention, 


(5)  The  T66-1  Vest  was  found  to  be  unduly  stiff,  bulky  and 
restrictive  in  .the  neok  and  apn  openings. 


b.  Shortcomings: 

(1)  The  grenade  h&nger  strepe  were  inadequate.  Test  eoldiera 
lost  hand  grenades  o&rried  in  the  grenade  hanger  straps  during  the  hand 
grenade  aeeault  oourse  and  the  live  fire  assault  course, 

(2)  Maintenance  instructions  of  the  Preliminary  Operating 
Maintenance  Instruction  were  inadequate  sinoe  they  did  not  include  instruc¬ 
tions  for  working  the  vest, 

(3)  The  olosurft  on  the  bellows  type  breast  pocket  was  inadequate 

to  keep  the  pookot  alosed  during  patrol  exerclsee,  , 
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5.  Conclusions: 

a.  The  T66-1  Vest  is  unsuitable  for  US  Army  uso  until  correction 
of  the  deficiencies  and  as  many  ns  practicable  of  the  shortcomings, 

b.  The  T66-1  Vest  is  unsuitable  for  use  by  parachutists, 

c.  The  T66-1  Vest  is  suitable  for  wear  by  personnel  during  lower¬ 
ing  with  personnel  lowering  devices, 

6,  Recommendations,  It  is  recommended  that 


a.  The  T66-1  Vest  bo  considered  unsuitable  for  US  Aimy  uso. 

b.  Development  be  oontinued  to  correct  the  deficiencies  and  as. 
many  as  practicable  of  the  shortcomings, 

0.  Modified  Lightweight  VopIb  be  returned  to  USATEOOM  for  re toot, 
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ABSTRACT 


The  Service  Test  of  Lightweight  Body  Armor,  Basic  Veit, 

T66-1,  was  conducted  by  the  US  Army  Infantry  Board  from  6  January 
1967  to  6  May  1967. 

The  purpose  of  thu  test  waa  to  determine  the  suitability  of 
the  T66-1  vest  for  US  Army  ujc;  to  determine  to  whet  extent  the  T66-1 
vast  net  the  requirements  of  the  LINCLOE  QftR;  and  to  determine  the 
suitability  of  the  T66-1  vast  for  paraohutiat'a  use  and  use  with 
lowering  devices. 

Four  deficiencies  and  three  shortcomings  were  found,  Th-»  defi¬ 
ciencies  weret  Lack  of  durability  of  tha  T66-1  vaatj  all  eisea  of  tha 
T66“l  vest  excaad  the  weight  limitations  specified  in  LINO  LAB  <JiR|  the 
T66-1  vest  restricted  heed  and  body  movement  and  breathing  to  a  greeter 
degree  than  the  standard  vaat  and  consequently  failed  to  Improve,  over 
the  standard  vest,  thu  wearer1  a  ability  to  perform  r  combat  teUted 
activity}  the  T64-1  vest  prevented' parachutists  from  checking  their 
entire  canopies  fvr  malfunction  or  damage,  thus  creating  a  safety 
haaard  to  paraobutlata.  The  shortcomings  weret  The  inadequacy  of 
the  hand  grenade  hanger  etrape  for  proper  retaining  of  hand  grenades | 
inadequacy  of  the  closure  system  on  vim  be Howe -type  breast  pockets 
for  keeping  the  pockete  closed;  and  omission  of  instrviotione  in  the 
POMX  for  washing  the  T66-1  vest. 

The  US  Army  Infantry  Board  cotttluds*  that  the  T66-1  vest  is  un¬ 
suitable  for  US  Army  use  until  correction  of  the  defioienoies  end 
as  many  shortcomings  ee  practicable.  The  X66-L  veflt  does  not  mget 
the  weight  limitations  of  4  pounds,  as  set  forth  in  DA  approved  QMB 
for  LINCLCni,  23  August  1963.  The  T66-1  vest  is  unsuitable  for  use  by 
parachutists,  until  correction  of  the  deficiency  noted  In  Bubjtsst  Ms  4, 
Parachute  end  Rappelling,  Tha  T66-1  vast  is  suitable  for  use  with 
lowering  device; 

Tho  U8  Amy  Infantry  Beard  rseamemnds  that  tha  X66**l  vest  be 
considered  unsuitable  for  US  Army  use  until  correction  of  ell  de¬ 
ficiencies  end  as  many  of  tho  shortcoming*  as  practicable, 
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SECTION  1 


INTRODUCTION 


I „ 1  BACKGROUND 

1.1.1  The  Department.  o£  th«  Army  (DA)  Approved  Qualitative  Materiel 
Requirement  (QMR)  fci  a  System  of  Lightweight  Individual  Cnmbac 
Clothing  and  Equipmcur  (LINCLOE) ,  1  September  1965,  states  that 
development  of  LINCLOE  Is  essential  to  improve  the  effectiveness  and 
to  conserve  the  e-iergy  of  the  individual  soldier  (reference  3) . 
Lightweight  Body  Amor,  one  of  the  items  of  LINCLOE,  was  designated 
for  Immediate  development. 

1.1.2  Two  studies,  "A  Study  to  Reduce  the  load  of  the  Infantry 
Combat  Soldier  "  and  "A  Study  to  Conserve  the  Energy  of  the  Combat 
Infantryman,"  were  conducted  at  Fort  Burning,  Georgia,  in  1962-1963 
(references  1  and  2) .  Three  of  tho  conclusions  of  the  DA-approvad 
study,  "A  Study  to  Conserve  the  Energy  of  the  Combat  Infantryman," 
are  stated  In  part: 

a.  "The  comparatively  small  number  of  combat  aoldiars  that 
should  be  entitled  to  special  lightweight  olothing  and  equipment 
without  regard  for  oost  is  justified  by  the  importance  of  chair 
mission," 

b.  "Many  item*  of  standard  olothing  and  equipment  are  unsuitad 
tc  the  neada  of  the  combat  infantryman  and  muat  be  redesigned, 
developed,  and  then  produced  *  *  *," 

c.  "Continued  research  end  development  effort  should  be 
directed  toward  obtaining  lighter  weight  or  expendable  items  of 
individual  olothing  end  equipment  *  *  *.  During  development  of  new 
items,  priority  must  be  directed  toward  liahtar  waiaht.  as  opposed 
to  an  Increased  degree  of  protection  or  durability  requirements."  ' 
These  conclusions,  and  paragraph  1439b(2),  Combat  Developments  Ob¬ 
jectives  Guide,  10  January  1966,  provided  the  beets  for  the  LXNCLCE 
QMR. 

1.1.3  The  US  Army  Natick.  Laboratories  (USANLABS)  initiated  a  phased 
development  program  for  a  Lightweight  Body  Armor  System  (LBAE) ,  de¬ 
clined  to  replace  the  Armor,  Body,  Fragmentation,  Protective  (standard 
vest).  The  LBAS  Is  being  designed  on  a  layer  principle  with  saluctive 
protection  permitted  to  the  vital  portions  of  the  uppvr  torso,  i.a., 
heart  and  spinal  areas.  The  LEAP.  consists  of  the  Lightweight  Body 
Armor,  Basic  Vest,  T66-1  (166-1  vuet) ,  end  is  deslgnsd  to  protect 
soldiers  against  shell  and  grenade  fragments,  Follow-on  development 
will  produce  separate  attachable  body  armor  protective  pieoas  (not 
included  in  this  test)  for  increased  protection  against  timnll  arms 
fire.  Tho  total  system  will  provide  protection  which  is  not  nov 
achieved  by  the  standard  vest, 
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1.1.4  The  liS  Array  Infantry  Board  (USAIB)  received  60  T66-1  vests 
and  60  standard  vests  for  the  conduct  of  this  test. 

1.2  DESCRIPTION  OF  HATER IE L 

1.2.1  The  T66"l  vest  consists  of  the.  following  components: 

a.  Ballistic  protective  nylon  cover. 

b.  Ballistic  protective  nylon  felt  fillar. 

,f  :.  Ballistic  protective  collar. 

1.2.2  Tha  ballistic  protective  nylon  cover  (protective  cover)  forms 
the  outside  shell  and  is  made  of  ballistic  protective  nylon  with  a 
highly  abisslon-resiotont  surface.  Shoulder  patches  are  sewn  to  tha 
front  shoulder  sections  of  the  protective  cover  to  assist  soldiers 

in  positioning  shoulder-fired  weapons.  Two  bellows-type  breast  pockets 
with  flaps  and  two  grenude  hangar  straps  ere  sewn  to  the  front  of  the 
protective  cover  Drainage  eyelets  are  positioned  at  the  bottom  aoam 
of  the  protective  cover  and  assist  in  elimination  of  moisture. 

1.2.3  The  ballistic  protective  nylon  felt  filler  (protective  felt 
filler)  ie  composed  of  three  panels  of  nylon  felt,  etch  one  third 
of  en  inoh  thick.  The  protective  felt  filler  is  Incased  in  water¬ 
proof  polyethylene.  The  heart  area  is  covered  with  four  additional 
plies  o.  oelllstic  nylon,  each  8  3/4  Inches  long,  4  1/2  inches  Vide, 
and  1/8  inch  thick.  The  spine  arse  is  also  covered  with  four  addi¬ 
tional  plies  of  ballistic  nylon  that  era  each  1/8  inch  thick  and  4. 
inchaa  wide,  and  extend  from  the  base  of  the  neck  piece  to  Che  bottom 
of  the  T66-1  vest. 

1.2.4  The  belllstia  protective  collar  (protective  collar)  consists 
of  one  panel  of  nylon  felt,  covered  on  both  sides  With  a  layer  of 
lightweight  nylon  cloth.  The  protective  collar  la  sawn  to  the  neck¬ 
line  of  the  T66-1  veet. 

1.2.3  The  front  closure  ayatou  of  the  T66-1  vast  la  identical  to 
the  front  closure  syatam  of  the  standard  vast, 

,«i  .  • 

1.2.6  Adjustment  procedures  for  proper  fit  of  Cht  T66-1  Vest  Add 
standard  vest  are  Identical,  except  that  the  duck  webbing  of  the 
•Die  adjustment  of  the  T66-1  vest  is  on#  place  that  extendi  the 
length  of  the  side  adjustment  flaps.  The  standard  vest  has  two 
separate  places  of  duck  webbing  that  era  attached  to  the  aide  ad¬ 
justment  flaps  in  two  places,  ■ 

1.2.7  The  T66-1  vest  is  provided  in  four  oiaest  smell,,  medium, 
large,  end  extra  large. 


1.3  TEST  OK'KTIVES 


a.  To  dvU.»noin«  the  sui t, ability  of  tho  T66-1  vut  for  US  Army 

b.  To  detewvdne  to  what  axtant  the  T66-1  vast  meats  the  require¬ 
ments  of  tha  LINO.OK  <#&. 

c.  To  deteroMVt  the  suitability  of  tha  T66-1  vast  for  parachut¬ 
ists'  usa  and  use  w.f.th  lowering  devices. 

1,4  SUMMARY  OF  RESULVS 

1.4.1  All  T66-1  vasts  '\re  racaivad  computes  however,  eight  con¬ 
tained  minor  defects.  1  was  determined  that  these  defects  would 
not  effect  testing  and  ttw  vasts  that  contained  the  defects  wars 
used  throughout  this  serv.  .wx  tost  (Subtest  No  1). 

1.4.2  The  test  eoldieru  ex|  Atienced  no  difficulty  in  donning  end 
doffing,  the  T66-1  vest  (8ubt  \t  No  2). 

1.4.3  The  T66-1  vest  wee  rest  ictive  to  heed  and  body  movement 'und 
to  breathing  of  test  soldiers ,  xd  caused  undue  discomfort  to  test 
soldier*  during  the  Ranger  patrx '•  exercises,  106-mo  reooillese  rifle 
crew  drill  exercise,  bayonet  sees  \ifc  exercise,  defenae  exeroiee, 
daylight  attack  exercise,  patrol  %  no relate,  and.  air  assault  axarclsa 
(S|ubt*st  No  3)  and  the  parachute  ev  u*cise*  (Subtast  No  4) . 

1.4.4  The  T66-1  vest  did  not  have  a,  \dier  acceptance  (Subtest  No 

7). 

1,4,3  The  mobility  and  efficiency  of  t>  \'t  soldiers  wave  approximately 
the  seme  regardleaa  of  whether  they  wore  '.'he  T66*l  vest  or  the  stand¬ 
ard  vast  during  the  4. 2-inch  mortar  orew  vf  11,  ICb-mm  racollleae 
rifle  crew  drill,  bayonot  assault  course,  ,  xtrol  exercises,  daylight 
attack  exercises,  ground  surveillance  axsrv, . \'«  (Subteat  No  3),  and 
rappelling  exercises  (Subtest  No  4). 

1.4.6  Tha  mobility  and  efficiency  of  test  sol  ''ere  who.  participated 
In  e  hand  gvanada  course  axarclsa  were  aignlfic  'tly  better  while 
wearing  the  standard  vest. 

1.4.7  As  ths  test  aoldiars  who  participated  in  e otor  convoy  exer¬ 
cise  dismounted  the  vehicles  and  assumed  a  prone  lx  ing  position, 
they  attempted  to  aim  their  weapons.  The  vest  rode  p  and  the  stiff 
beck  portion  of  the  neck  opening  of  the  vest  Interfax  A  with  the 
naok  movamant  of  each  test  soldiar  and  mada  it  dlfficx't  for  him 

to  achiave  a  correct  sight  picture  on  his  rifle  (Subtex  '  No  3) . 
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1,4.?  Test  soldiers  who  participated  in  a  live-fire  attack  exer¬ 
cise  while  wearing  the  T66-1  vest  obtained  significantly  more  target 
hits  at  ranges  between  *43  and  344  meters,  than  while  wearing  the 
standard  vest  or  while  wearing  no  vest;  but  throughout  the  entire 
exerciser  there  was  no  significant  target  hit  advantage  (Subtest 
No  3). 

1.4.9  Due  to  the  added  bulk  to  the  body  of  a  parachutist  wearing 

a  T66-1  vast  and  a  field  jacket,  a  waist  band  extension  must  be  at¬ 
tached  to  the  parachute.  If  a  waiat  band  extension  is  not  provided, 
the  T66-1  vest  must  be  placed  inside  the  kit  bag  containing  the 
parachutist' a  Individual  combat  equipment  and  aerially  delivered 
(Subtest  No  4) . 

1.4.10  While  participating  in  rappelling  exercises  rappellers 
experienced  no  significant  hindrance  cause  by  the  wearing  of  the 
T66wl  vest  (Subtest  No  4). 

1.4.11  The  T66-1  vest,  by  camouflage  coloration  and  dear.  features, 
provides  protection  equal  to  that  of  the  standard  vest  fru-i.  direct 
and  indirect  visual  detoetton,  ahd  protection  to  the  msxlaniip  extent 
practicable  frbm  electronic,,  infrared,  and  other  such  surveillance 
dysteme  (Subtaet  No  3), 

1.4.12  Laundering  or  cleaning  of  the  T66-1  vest  with  tho  mans  avail¬ 
able  to  chi'  eoobit  soldier  in  the  field  did  not  degrade  the  protective 
characteristics;  to  any  observable  degree,  during  the  service  teat 
(Subteet  No  6). 

1.4.13  No  non-essential  or  "nice-to-have"  features  were  tpund  in 
the  TK6-1  vest  during  testing  (Subtest  Mo  8). 

1.4.14  ,  Ths  T66-1  veet  failed  to  meet  the  following  requirements 
of  the  iXNCLOE  qMR; 

e.  "(Essential)  The  system  shall  improve,  over' the  current 
field  clothing  and  equipment,  the  wearer's  mobility  and  efficiency 
by  reducing  the  weight  of  components  and  by;  incorporating  other 
design  improvements  *  *  *." 

.  b,  "(Essential)  Thu  system  shall  improve  over  the  current 
field  clothing,  the  individual  wearer's  ability  to  perform  ell 
combat  and  related  activities  and  shall  permit  unencumbered  use 
of  weapons,  fire  control  equipment,  communication-electronic  equip¬ 
ment,  vehicular  equipment  and  other  related  items  available  In  the 
same  time  frame." 


c.  "(EsaenClal)  The  weight  of  items  comprising  the  system 
will  be  in  accordance  with  weight  requirements  outlined  in  study 
referenced  in  paragraph  4a,  above,  and  Annan  A  attached." 

d,  "(Essential)  The  system  shall  permit  free  head  movement 
equal  to  current  field  clothing  and  equipment  and  shall  not  restrict 
hreathinSi  hearing,  *  *  *  ,  or  field  of  vision  to  a  degree  greater 
than  currant  field  clothing  and  equipment," 

a.  "(Essential)  The  system  of  clothing  and  individual  equip • 
stent  envisioned  must  have  e  minimum  life  expectancy  under  combat 
conditions  of  approximately  120  days." 

f.  "Investigation  of  tht  human  anginaerlng  ramifications  of 
this  clothing  and  squipmsnt  system  will  be  required.  Soldier  aocap- 
tancQ  is  necessary.  It  is  desired  that  tha  system  reduce  the  per¬ 
formance  degradation  below  that  caused  by  the  current  field  clothing 
end  equipment  *  *  * 

1,4,13  All  eiaes  of  1*66-1  vaet  axoeed  the  maximum  allowable  weight 
limitations  of  4  pounds,  USA  IB  is  mindful  of  the  requlreaMnte  of 
the  LINQLOK  tyR  (reference  3)  and  "A  Study  to  Conserve  the  Energy 
of  the  Combat  Infantryman"  (reference  2),  which  have  been  approved 
by  Department  of  the  Army  (DA),  It  is  tha  opinion  of  USAIB  that 
tha  T66-1  vast  la  a  significant  step  toward  tha  weight  reduction 
directed  by  the  references.  Nevertheless,  USAIB  fas Is  that  any 
relaxation  of  the  standards  prescribed  in  the  references  can  result 
in  a  system  of  clothing  end  equipment  which  exoeeds  the  DA  approved 
maximum  "fighting  load"  limitation  of  40  pounds.  Thar o furs,  ths 
failure  to  mast  the  4  pounds  maximum  weight  limitation  of  ths  QHR 
is  a  deficiency  (Subteat  No  1). 

1,4.16  The  T66-L  vest  was  restrictive  to  head  and  body  movement  and 
hraathlni  and  consequently  does  not  Improve,  over  ths  Standard  vast, 
ths  wearer’s  ability  bo. perform  combat  related  aotivias.  This  Is  « 
deficiency,  (Subtsst  No  3.) 

1.4.1V  Ths  inability  of  a  psrschutistCo'ohock  his  entire  canopy 
for  malfunction  or  damage  while  wearing  tha  T66-1  vest  Js  a  safety 
haserd,  This  is  a  deficiency  (Subtest  No  4), 

1.4.18  The  T66-1  vast  is  not  sufficiently  durable  to  meat  the 
requirement  of  120  days  use  under  combat  conditions  as  evidenced 
by  these  recurring  failures i 

a.  Separation  of  the  seam  located  along  tha  top  of  the 
ballistic  protective  collar, 

b.  Tearing  of  tha  mats nisi  which  comprises  the  be 1 Iowa -type 
breast  pockets, 
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c.  Fraying  of  Che  seam  located  in  the  closure  system  of  the 
T66-1  vest. 

a.  holes  occurring  in  the  polyethylene  bag  that  acts  as  water¬ 
proofing  for  the  ballistic,  protective  felt  filler  of  the  vest.  These 
holes  apparently  ware  the  result  of  friction  between  the  polyethylene 
bag  and  the  ballistic  protective  cover.  It  was  noted  that  as  long 
as  2  months  after  the  vests  were  submerged  In  water  the  T66-1  vests 
which  had  a  significant  incraaaa  in  weight  due  to  moisture  absorption 
during  the  axerciea  still  retained  a  greet  deal  of  moisture.  The 
amount  of  moisture  picked  up  and  retained  by  each  vest  varied  depend¬ 
ing  upon  the  location  and  else  of  the  hole  or  holes  In  the  polyethylene 
bag.  This  lack  of  durability  is  a  deficiency. 

1.4.19  Becauee  the  T66-1  vest  is  unduly  stiff,  bulky,  and  restrictive 
in  the  neck  and  arm  openings,  it  is  determined  that  the  T66-1  vest  is 
not  suitably  engineered  from  a  human  factor*  atandpolnt.  The  presence 
of  engineering  factors  which  are  unsuitable  from  a  human  factors  stand¬ 
point  was  reported  ea  a  deficiency  in  Subteet  Net  3. 

1.4.20  The  hand  grenade  hangar  etrapa  on  the  T66-1  vost  are  inadequate 
••  test  soldiers  lost  hand  grenades  carried  in  the  grenade  hanger 
streps  during  ths  hand  grenade  assault  course  exercise  and  the  live- 
fire  assault  course  exercise.  Thu  inadequacy  of  the  hand  grenade 
hanger  streps  on  the  T66-l.vaet  for  proper  retaining  of  hand  grenades 
ii  a  shortcoming  (Sub test  Mo  3) . 

1.4.21  Melntensnce  Instructions  as  listed  in  the  PONT  can  be  readily 
accomplished  on  the  T66-1  vest.  However,  the  FGMX  provided  with  the 
TAA-1  veet  did  not  'nclude  Instructions  for  washing  the  vest.  Omission 
Of  these  instructions  is  e  shortcoming  (Subtest  No  6). 

1.4.22  The  closure  system  on  ths  bellows-type  breast  pooksts  wts 
inadequate  to  keep  ths  pockets  olostd  during  patrol  axatoleeiv  This 
inadequacy  is  a  shortcoming  (Subtast  No  3). 

1.3  CONCLUSIONS 

Ths  US  Army  Infantry  Board  concludes  that! 

a,  Ths  T66-1  vest  is  unsuitable  for  US  Army  use  urtHl 
correction  of  the  deficiencies  and  as  many  as  practicable  of  the 
shortcomings . 

.  b.  Ths  TfcS-l  vent  is  unsuitable  for  use  by  parachutists 
until  correction  of  the  deficiency  noted  in  Subtast  No  4.  Parachute 
and  Rappelling. 
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r.  . 


Th»  Tfifi- 1  vast  In  suitable  for  uaa  with  ldwrlnB  dtvten. 


1,6  RECOMMENDATION 

Tha  US  Army  Infantry  Board  recommend*  that: 

Tha  166-1  veat  bi  Vonsidered  unauitabla  for  US  Army  uaa 
until  correction  of  all.  daficinnciaa,  and  aa  many  of  tha  ahortcoainga 
aa  practicable. 


2 . i  iht:  oduction 


2,1,1  Taafc  Crlf  H* 


The  T66-1  vest  waa  tested  against  the  requireaanta  prescribed 
in  the  DA  approved  QMR  tor  LZNCLOB  (reference  3) .  For  the  purpose 
of  thla  service  teat  the  terns  "T66-1  vest"  end  "atsndstd  vest"  ere 
■yncnyraouN  with  the  tarns  "ayatan"  end  "current  field  clothing," 
respectively,  as  used  in  the  Performance  and  Physical  Characteristic* 
contained  in  tha  QMR, 

2.1.2  Teat  Location 

Taating  vaa  acconpliahad  at  Fort  Banning,  Georgia)  Dahlonaga, 
Georgia)  and  Kglln  Air  Fcrca  Base,  Florida,  under  tha  temperate 
climatic  conditions  chat  prevailed. 

2.1.3  luUgltol 

Soldiera  uaed  in  thia  tait  war a  representative  of  those  expected 
to  use  the  T66-1  vaat.  Mien  appropriate,  test  toldiera  were  equipped 
with  field  uniforms,  equipment,  and  weapons.  All  teat  soldiera  ware 
instructed  aa  to  tha  objeotivd  of  thla  test  and  the  specific  objec¬ 
tives  of  each  aubtaat  in  which  they  participated, 

2.1.4  flQatMl  Ull 

Tha  standard  vast  wan  utilised  a*  the  oontrol  item  for  the 
conduct  of  this  service  test. 

2.1,3  Hit  MU! 

The  results  of  ell  tests  were  recorded  end  analysed,  qualita¬ 
tive  observations  and  judffmsnti  (if  test  personnel  concerning  the 
performance  or  suitability  of  the  Tftg-1  vest  were  recorded.  However, 
qualitative  observations  and  Judgments  axe  clearly  indloated  aa  such 
and  were  reeorded  separately  Iron  factual  data.  The  extent  to  vhleh 

Kalltatlve  observation!  and  Judgments  have  a  dirsot  hearing  on  tha 
rerpretatlon  of  factual  data,  or  must  aarve  in  the  absence  of 
fadtual  date,  is  clearly  indicated  in  the  analysis. 

ttemiiBhk  Hast amt 

Photographic  coverage  was  used  where  appropriate  to  supplement 
data  obtained  during  tests, 


2.2  SUBTEST  NO  1,  PREOPKKA7TONAL  INSPECTION  AND  PHYSIC*!  CHARACTER¬ 
ISTICS 


2.2.1  Oh  lactluas 

2. 2. 1.1  lo  determine  If  all  veita  worn  comp  let*  and  In  proper  condi¬ 
tion  for  operational  testing. 

2. 2. 1.2  To  determine  the  physical  characteristic*  of  the  T66-1  vent. 

2.2. 1.3  To  determine  If  tha  T66-1  vast  net  tha  following  character- 
la  tic  a  i 

a.  "(Ksaantlal)  Tha  weight  of  ltena  comprising  tha  eyatem 
will  be  in  accordance  With  weight  requirements  outlined  in  paragraph 
4a  and  Annex  A  of  Department  of  tha  Army  (DA)  Approved  Qualitative 
Materiel  Requirement  (QMR)  for  e  System  of  Lightweight  Individual 
Clothing  and  Equipment  (LINCLE) ,  1  September  1963," 

b,  "AW*  and  will  ba  of  a  style  that  ie  not  a  radical  departure 
from  current  styling." 

2.2.2  Method 

2. 2.2.1  All  vasts  were  inspected  for  configuration,  completeness,  < 
end  serviceability. 

2. 2*2. 2  Vive  T66-1 vests  of  each  were  weighed  and  meaiuredi 
one  of  each  else  was  photographed  (Figure*  1  and  2f  Appendix  I). 

Tha  average  weight  and  measurements  of  each  alee  war*  computed  end 
oompurad  with  corresponding  da u  for  tha  standard  vasts. 


2.2. 3.1  Right  T66-1  vasts  w*vu  found  to  contain  minor  defect*. 

These  defeott  were  reported  on  Equipment  Failure  Reports  (BPR)  No 
Rl"l  through  No  KL“3.  It  was  datermlnad  that  thasa  dafaota  would 
not  eetlously  affeot  tasting  and  theae  vests  were  used  during  the 
convent  of  testing. 

2.2.3 .2  All  vests  were  complete,  to  Include  preliminary  malntenenoe, 
suing,  and  fitting  Instructions. 
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2.2.3 .3  The  average  weight  and  dimer. a lorm  of  each  rJ.ee  f 66 - 1  vest 
end  each  si in  standard  vet t  appear  below: 


WEIGHT  (Pounds) 


r~  "I 

1 _ ■  T66-1  Velfc  J 

Small 

4.3 

Medium 

4.9 

Large 

3,5 

X  Large 

5.8 

Small  7,S> 

Medium  8.9 

Large  9*6 

X  Urge  None  Received, 


DIMENSIONS  (Inchat) 


Small 

21.7 

19.9 

13.1 

13.0 

Hadlin* 

22,4 

22.0 

14.1 

14.1 

Large 

23.2 

24.0 

l$.l 

13.3 

X  targe 

23.9 

28.0 

18.1 

18.4 

..IrtUA** 


6mall 

22.4 

;  is.0 

i 

12. 8 

13.f 

Medium 

23.1 

20.3 

13.7 

14.3 

Large 

24.0 

23.0 

18.2 

17.2 

X  Urge 

|  Mona  Race 

.vad 

0  0  A  in* 1 u* i « 

2. 2.4.1  All  alBan  of  th*  T66-1  vest  axcaad  the  maximum  allowable 
wei|nc  limitation  or  4  pounds  «•  npacitiaa  in  Annex  A  or  c'na  QA 
Approved  QMR  for  MNCLOE  dated  1  September  1963.  USAIB  la  mindful 
of  the  requirement*  of  the  LXNCLOE  QKR  (reference  3)  and  "A  Study 
to  Oonaarva  the  Energy  of  the  Qoa>bat  Infantryman"  (reference  2) , 
which  have  been  approved  by  Department  of  the  Army  (DA) .  It  ie 
the  opinion  of  USAIB  that  the  T66*l  vest  la  a  significant  atop 
toward  the  weight  reduction  directed  by  the  references,  KcvarthaHae. 
USAIB  faela  that  any  relaxation  of  the  atandarda  pretorlbed  in  the 
liaierenoea  can  raault  in  a  eyatam  of  clothing  and  equipment  'which 
axeeeda  the  DA  approve;!  maxim;  n  "fighting  load"  limitation  of  40 
pounda.  Therefore,  the  failure  to  matt  the  4  pounds  maximum  weight 
limitation  of  the  QMR  la  n  deficiency. 

2 .2.4.2  The  atyle  of  the  T66--1  la  not  a  radical  departure  from 
ourrent  styling’,  (See  Plguiea  1  and  2.  Appendix;!.) 

2. 2.4.3  The  minor  defer. ta  dlacovared  during  preoparaJional  lnapao- 
tion,  ea  outlined  in  paragraph  2*2. 3.1.  indicate  u  deck  of  satis- 
factory  quality  crittrol. 

2.3  IUBTIST  MO  2.  DONNING  AMD  DOMING 

2.3.1  iftlflaUMl. 

2. 3 1 1.1  To  dabemlne  the  ease  ut  donning  and  doffing  tin;  Tftd-l  ve#t» 

2. 3. 1.2  To  determine  If  the  T66-1  veat  met  the  following  chareoter- 
lvtioi 

"(Eauantfal)  The  eyabtm  ahall  permit  maximum  aeae  of  donnitiR 
and  doffing  ***.  Closure#  shell  be  deelgned  to  permit  easy  open¬ 
ing  end  oloalng  while  wearing  appropriate  handwaur  *  * 

2,3*2  JlsUlSfl 

2 >3,2,1  Ieoh  of  10  teat  soldiers  wda  requited  to  flret  don  and  then 
dot*1  the  T46-1  "art,  This  axerolae  waa  repeated  four  tolfcea, 

2. 3. 2.2  The  oxarolae  lu  paragraph  2, 3,2,1  Vm  repeated,  except  that 
the  teat  soldier#  were  equipped  with  the  standard  van, 

2. 3. 2. 3  The  exerdaea  described  in  paragraph#  2, .<.2.1  and  2, 3,2.2 
were  repeated.  except  that  the  teat  soldiers  wore  Olovei,  Shell, 
Uather,  with  wool  Interne. 


2.3.3  Results 


2. 3. 3.1  The  test  soldiers  experienced  no  difficulty  In  donninc 
and  doffing  either  the  T66-1  vest  or  the  standard  vest. 


n  4  n  n 

a.  a  e  a  a. 


4«  t  iniuo  LU  UVII 


1UV*I>  V««k. 


and  tho  standard  vest  appear  be low t 


IP«  IMCQNP8)  HBQKMf)  WITHOUT  HAHDWEAh 

_ T66-1  Veit 

Standard.  V«St  _ ] 

Don 

J*JflL_.-. 

Don 

...  Doff 

6.1 

3*9 

7.2* 

3.0 

i  i 

CHTiD  WITH  KiNDWBAR 

...  Standard  Vest _ 

. Don  _ 

...  Dotl 

Don 

Doff _ 

6*8 

3.2 

6.9 

3.0 

2»M  AaiMU 

The  T66-1  vest  meets  ihe  uissenfeUl  chsraotsrlstlo  concerning 
donning  and  doffing. 

2.4  BUBTBST  NO  3,  FUNCTIONAL  gUEEMlLlff 

;  a  ,.4.1  ' 

2*4 sl.SL  Td'decevuiiuh- the  fimotlonel  uiiltfublllty  of  the  *66-1  vests. 

I  '  :  ■  'i 

I  2.4U.2  Tode  tormina  If  the  T6b«l  vrst  isot  the  fallowing  character¬ 
istics  i 

g«  '^Besikhtlel)  The  systiea  shall  iapiovt,  ovor  tha  current 
field  olohhlng  and  egutyuMt,  the  wAcuNn.r's  mobility  had  efficiency 
■by  re^Ming  the  Wilght  of  coafibnanfc'e  **A  by  incorporating  either 
ntJ'igtvlwiimeNewu',*  *  *  *.'* 

h.,  "(KiSnutt^O  Thu  system  shill  lap  rove  over  the  ournet 
field  u lotting,  the  individual  wear st's  ability  to  purfova  all  eoabat 
and  tainted  aotivias  and  sihaU  purmlt  unanounlb«i*ad  usu  of  weapons  , 
fine  control  sguiiMmiit.  oorfaunlosti'm-ulec^ronla  sqVfpipont,  vehicular 
equipment  end  other  tefowd  items  nvalUbla  in  tiha  earns  flea  frame,." 


c,  "(Eb  sen  rial)  The  system  shall  nerirvii:  free  heat)  movement 
equal  to  current  field  clothing  and  equlppuent  and  shall  not  restvlct 
breathing,  hearing,  *  *  *,  or  field  of  vision  to  a  degree  greater 
than  cur-nnfr  field  clothing  and  a.'iulpownt 

d,  “(Essential)  The  system  shell  pormit  simple  adjustment 
or  '.idaptr.tlon  without  assistance  to  various  lsvels  of  physioal 
activity,  body  functions  and  environmental  conditions." 

e,  "The  system  shall,  by  camouflage  eolorati-m  or  other  Weans, 
provide  protection  from  direct  or  indirect  visual  detection  from  the 
"round  or  air  and,  to  the  aaxlaum  extent  practicable,  from  electronic, 
ti\frar«d  end  other  such  surveillance  ays  conns." 

2.4,2  He th  d 

2. 4. 2.1  Fif„y***ven  soldiers  of  a  Ranger  courne  conducted  by  the 
Ranger  Department,  US  Army  Infantry  School,  Fort  Banning,  Georgia, 
ware  each  issued  one  T46-1  vest,  Bach  of  thpse  student h  wore  a 
T66-1  vest  while  participating  In  ganger  patrol  problame  that  ware 
conducted  at  Dahl onega,  Georgia,  and  Bglin  Air  Foret  Baas,  Florida, 

2.4.2. 2  Kaoh  member  of  a  TOR  4, 2 -inch  mortar  platoon,  equipped  with 
a  fighting  load  and  a  T66-1  vast,  participated  in  oraw  drill  ai  pre¬ 
scribed  in  Section  3,  Chapter  2,  FM  23-92,  This  exercise  was  repeated 
9  times,  except  that  during  i  of  the  crew  drills  the  test  aoldiarrf 
wore  the  standard  vest.  The  fire  direction  center  personnel  of  the 

4. 2-inch  mortar  platoon  also  particlpatsd  in  this  eaetoisa  by  operating 
the  five  direction  canter. 

2.4. 2. 3  Bach  mamba r  of  a  TOE  106-mm.  recoillese  rifle  tquad,  equipped 
with  a  fighting  load  and  e  T66-1  veet,  participated  in  craw  drill  as 
prescribed  in  Section  2,  Chapter  4,  FM  23-82.  This  axarolse  was 
repeated  9  times,  except  that  during  3  of  the  crew  drills  the  tost 
soldiers  wore  the  standard  vast. 

i 

2.4. 2.4  Thirty  test  soldiers,  each  equipped  with  a  fighting  load 
and  a  T66-1  vast,  ttavarsed  a  bayonet  assault  course  as  prescribed 
in  FM  21-30,  This  exaroisa  was  repeated  9  times,  except  that  during 
)  of  the  bayonet  assaults  the  test  soldiers  wore  the  standard  vast, 

2,4«2,3  Thirty  teat  soldiers,  each  equipped  with  e  fighting  load 
end  a  soft  cap  in  lieu  of  a  helmet,  end  a  T66-1  vest,  ware  divided 
Into  three  groups  of  10  soldiers  each,  Kaoh  group  negotiated  e  hand 
grenade  assault  coutne  consisting  of  five  stations  as  proscribed  in 
FM  23-30,  Bach  group  was  plowed  at  a  different  station,  and  after 
eaoh  soldier  of  eaeh  group  had  completed  the  station,  the  groups 
rotated  to  the.  next  station,  This  was  repeated  until  each  group 
had  completed  ell  five  stations.  This  sxarclsa  was  repeated  five 
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times,  except  that  during  three  of  the  exercises  the  test  soldiers 
wore  the  standard  vest. 

2*4.2. 6  Sixty  teRt  soldiers  of  a  reinforced  TOE  rifle  platoon,  aech 
equipped  with  a  fighting  load  and  a  soft  cap  in  lieu  of  a  helmet, 
participated  in  a  2-day  combat  patrol.  The  route  of  the  patrol  re¬ 
quired  the  test  soldiers  to  traverse  various  types  of  terrein  includ¬ 
ing  open  areas,  heavily  wooded  areas,  marshy  arses,  and  areas  covered 
with  thick  underbrush.  During  the  conduct  of  the  patrol,  simulated 
tactical  situations  wore  introduced  which  required  the  test  soldier 
to  run,  jump,  and  crawl  for  various  distances.  The  test  soldiers 
ware  required  to  employ  their  weapons  from  various  positions ».  such 
as  prone,  kneeling,  squatting,  end  standing.  The  60  test  soldiers 
were  divided  into  two  30-man  groups  which  were  designated  as  Group  A 
and  Group  B.  During  tha  first  half  of  tha  first  day,  Group  A  wore 
tha  T66-1  vast  and  Group  B  wore  the  standard  vest.  At  noon,  the  two 
groups  exchanged  vests,  and  during  the  second  half  of  tha  first  day, 
Group  A  wore  the  standard  vest  and  Group  B  wore  tha  T66-1.  vast. 

During  the  second  day  the  order  of  wear  was  reversed. 

2. 4. 2. 7  At  the  completion  of  the  combat  patrol  axurclae  described 
in  paragraph  2 .4.2.6,  the  platoon  withdrew  and  occupied  a  defective 
position.  At  this  location,  the  60  test  soldiers,  each  equipped  with 

a  T66-1  vest,  prepared  their  individual  primary  and  alternate  defensive 
positions.  In  addition,  ths  tsst  soldiers  prepared  e  cewsund  pose- 
observation  post  bunker,  and  emplacements  for  crew-served  weapons, 
l.e.,  the  machine  gun,  7.62-mm,  M60,  and  tha  90-nrn  recoilless  rif^e, 
W67.  Tha  improvement  of  defensive  positions  was  continuous  and  test 
soldiers  exercised  the  proper  technique  of  camouflage. 

2.4. 2. 8  At  the  conclusion  of  the  exercise  described  in  paragraph 

2.4. 2. 7,  tha  platoon  conducted  a  daylight  attack  and  seoured  tn  .ob¬ 

jective.  The  test  soldiers  were  each  equipped  with  e.  fighting  load 
end  a  T66-1  vast.  During  the  attaok  they  ware  required  to  advance 
by  fire  and.  maneuver  over  different  types  of  terrain.  After  the  ob¬ 
jective  had  been  secured,  a  hasty  defense  was  prepared  by  the  test 
soldiers.  This  exercise  was.  repeated,  except  that  the  test  soldiers 
wore  the  standard  vast,  i 

2.4. 2. 9  At  the  coapletion  of  the  exercise  described  in  paragraph 

2.4.2. 8,  the  platoon  lssdar  was  alerted  to  prepare  hi*  plstpos  for 
s helicopter  elr  assault.  Forty-sight  test  soldiers,  each  equipped 
with  a  fighting  load  and  a  T66-1  vast,,  wave  transported  by.  hbli? 
copters  to  an  area  of  suspected  guerrilla  activity.  They  searched 
the  suspected  area  and  simile tad  the  destruction  of  ell  supplies 
end  equipment  found . 

2.4.2.10  Tha  patrol  exercises  described  in  paragraph  2,4. 2, 6  were 
repeated  three  times. 
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2.4-2.11  Thirty-three  teat  soldiers,  1?  equipped  with  the  T66-1 
vo* t:  end  16  equipped  with  the  standard  vest,  wore  transported  by 
motor  convoy  for  SO  miles  crosscountry  and  over  unimproved  roads. 

Thu  motor  convoy  consisted  of  a  Trunk.  Cargo.  Utility.  1/4-Tofl; 

4x4,  M151;  Truck,  Cargo,  3/4-Ton,  4x4,  M37 ;  and  a  Truck,  Cargo,  2%-Tcn, 
M135.  During  the  conduct  of  this  exercise,  simulated  combat  situa¬ 
tion*  w*ra  introduced  which  required  the  test  soldier  to  dismount 
rapidly  frou  the  vehicle*. 

2.4.2.12  Twenty-seven  teat  soldier*,  each  armed  with  an  M-16  rifle 
and  equipped  with  a  fighting  load  to  include  four  practice  hand 
grenades  attached  tc  the  vast  in  the  grenade  hanger  streps,  were 
divided  into  9  group*  of  3  men  each,  and  negotiated  the  USAIB  Instru¬ 
mented  Attack  Range,  Curing  the  conduct  of  the  attack,  each  group 
was  required  tp  engage  10  hit-sensitive,  3-dlmenslonal,  silhouette 
target*  from  16  kneeling  position*.  The  instrumentation  system 
gathered  data  to  reflect  the  number  of  rounds  fired  by  each  individual, 
number  of  targets  hit  by  each  individual,  number  of  target  hit*  by 
aach  Individual,  and  the  mages inc  change  time  par  group.  Each  group 
negotiated  thiu  range  9  times;  3  time*  while  wearing  the  T66-1  vest, 

3  time*  with  the  standard  vast,  Mid  3  times  without  a  vast. 

2.4.2.13  Each  member  of  a  TOE  Battalion  Oround  Surveillance  Section, 
•quipped  with  a  T66-1  vast,  conducted  training  utilising  organic 
surveillance  devices.  In  addition,  the  Ground  Surveillance  Section 
was  equipped,  with  nattscopa*.  and  infrared  weapon  eight*.  The  eur- 
vei llenc*  devices  were  used  at  night  to  detect  stationary  and  staring 
.test  soldiers,  Three  of  these  test  soldiers  ware  equipped  with  3X6-1 
vasts,  3  ware  equipped  with  standard  vasts,  and  3  wore  no  vests. 

During  the  hours  of  daylight,  test  noldisrs  equipped  with  a  T66-1 
vest  end  the  standard  vest  wero  observed  by  ground  observation  posts 
at  various  Vangs*  and  terrain  conditions, 

2.4.2.14  During  all  axarcisas  of  this,  subtsst,  test' supervisory 
psrsonnsl,  by  observation  end  by  interview  as  appropriate,  obtained 
data  necessary  to  evaluate  the  use  cf  the  T66-1  vest  in  comparison 
with  tha  standard  vest. 
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2.4*3  Results 


mmJ  S.U  T» ~ ..  ..  _  .  .  4 

!»*•  ■ituiwuh*  <u  inn 


2.4.3.1  P«  Nltl  #*  n  rtf  fn^awi^M 

of  the  Dahlonsga,  Georgia,  phase,  end  at  the  conclusion  of 
pheee  of  Ranger  training  appear  below: 


conclusion 
the  Florida 


_  Question  _ 

Dehl< 

mar  q 

£121 

Yea 

Alt 

Yes  ■ 

Do 

1*  Did  the  T86-1  vest  rsstvict  heed 

11 

44 

27 

30 

movement ? 

2.  Did  the  T66-1  vest  hinder  your  era 

20 

37 

;a 

43 

movement? 

3.  Did  the  T66-1  vast  restrict  breech- 

12 

.43 

• 

49 

lng? 

.  4.  Did  the  T66-1  vest  restrict  hearing? 

0 

37 

37 

5.  Wee. the  T6R-1  vast  comfortable? 

28 

31 

i 

S3 

22 

ttfet  supervisory  personnel  who  observed  (ha  Ranger* 
equipment  for  petrol  exercises  tbit  Che  entice  load 
****  a4Juac*1  in  *****  ta  fit  Properly  .when  worn 
set.  the  load  carrying  system  eust  be  readjusted 
.removed, 

ThB'  tM*  *oldiars  who  participated  in  crew  drill  on  the 
4,.2-inch  mortar  reported  thet  they,  experienced  uo  disooefort  or 
hindrance  while  waerlng  the  standard  vest.  Two  of  the  teat  soldiers 
reported  that  they  experienced  disooefort  in  the  eras  of  the  neck 
while  Marins  the  T88-1  vest.  Tinas  required  to  perform  ere*  drill 


It  was  noted  by 
preparing  thplr . 
car tying  eye tea 
with  the  T66-1  v 
When  the  vest  ie 


^66-1  Veht 

i'KUl  Hsne.  (Minutes) 

1  10.0 

2  8,4 

3  9,0 

4  M 

5  t.i 


Stm  Time  fliimit.a) 

i 

1  8.0 

2  8.9 

3  8*5 

A  16.0 

3  M 
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2.4. 3. 3  All  teat  aoldiere  who  participate  in  106-m  racoilleas 
rina  craw  drill  acacad  chat  thay  pea far rad  to  waar  tha  atandard 
vaat  bacauaa  lb  allowed  then  a»re  freedom  of  aovaaant,  and  waa  nor# 
flexible  than  tha  T<t6-1  vaat.  Whan  taat  aoldiara  ware  ■eatsd  on 
tha  106-mi  ratolllaea  rifla  carriar  (1/4-ton  vehicle),  it  waa  ob- 
aarvad  by  taat  euparviiory  paraonnal  that  the  T66-1  vaat  had  a 
tendency  to  tide  up  on  the  weaver' a  bey  until  the  front  portion 
of  the  neek  area  waa  p ratlins  into  the  throat  of  tha  waarar  (Figure 
3,  Appendix  X).  All  taat  aoldicra  pointed  out  that  thla  condition 
wea  very  uneonfortable  and  would  have  ceuaad  then  to  renova  the  vaeta 
if  they  had  to  regain  on  the  vehicle  for  a  long  period  of  tine*  Tinea 
required  to  perform  crew  drill  appear  below:. 


166-1  Vaat 

Standard  Vaat 

sun 

Tina  (Bacctda) 

Prill 

Ilat 

i 

23 

1 

30 

2 

32 

2 

24 

3 

14 

3 

13 

4 

12 

4 

16 

'S' 

7 

3 

12 

USB! 

a.  During  drills.  1  and  2,  the  106-nn  racoillaaa  rifle  wee 
reaoved  from  the  vehicle  and  aaployad  in  a  ground -nount ad  role  for 
a  alaulatwd  round,  and  returned  to  tha  vehicle.  Tina  required  far 
erew  drill  wea  taken  {ran  the  tint  tha  aquad  leader  gave  tha  contend 
of  "fatten"  until  the  weapon  waa  placed  beak  on  the  vehicle. 

b.  During,  drille  9,  4,  and  3,  tha  106-mIi  raoolllaaa  rifle  waa 
aaployad  la  a  vahlala  nountad  cole.  Tina  required  to  perforn  crew 
drill  wea  taken  trm  the  tint  the  aquad  lender  gave  the  ccnaaud  of 
'fallen'*  until  e  emulated  fire  edition  had  bean  ample  tad. 

M  '  '  •  '  'I  '  '■  I 

2 *4.3*4  The  average  tinea  required  to  negotiate' tht  bayonet  aeeault 


court*  appear  below: 


Standard  Veefe 

Aui ate 

Assault 

Em  Maaml 

l 

6.5 

1 

6.8 

2 

7.2 

2 

7.1 

3 

7.1 

3 

7.0 

4 

7.1 

.  4 

7.6 

3 

6.5 

3 

6.7 

2.4 .3.3 

Recurring  com 

inta  awde  by  teat  soldiers  throughout 

bayonet  aaaault  course  exercise  appear  below: 

.a.  The  stiffness  and  the  bulklnaes  of  the  uadararn  portion  of 
the  T66-1  vest  raetrlct  an  wovaasnt  and  nafte  the  vest  very  uacaafort- 
able ,  • 

b.  The  etiffnaae  of  the  neck  area  of  the  T66-1  watt  re* trie tt 
head  wovseent  and  eauaea  dlseoef ort  to  the  nearer. 

o.  the  lower  edge  of  the  T66-1  vest  rides  on  top  of  and  cute 
into  the  hip  of  the  wearer.  ,  tba  etandard  vatt.doat  not  do  this. 

i 

d.  The  166- 1  vast  aswned  to  retain  body  heat  to  a  greater degree 
than  tba  standard  met.  This  condition  quickly  redulted  In  dia- 
cowfoyrt  to  the  wanrer. 

2.4. 3.4  At  the  cone lui ion  of  each  caaauic  of  the  baycdteft  exercise 
inwhich  the  test  soldiers  vara  equipped  with  the  T66-1  vs*t,  approx- 
inatsly,  20  percent  of  the  test  soldiers  ootsplelned  that  the1  Veer 
reetriotad  their  breaihiug. 

2A.3.7  At  the  conclusion  of  sll  bayonet  aeeaulta,  11  tedt  sold  lets 
indicated  that  they  preferred  the  T66-1  veer  baeauee  it  wee  lighter 
than  the  etandard  vest.  Nineteen  test  soldiers: indicated  that  they 
preferred  the  etandard  vest ,  regardless  of  the  increased  weight, 
because  it  allowed  then  note  freedoa  of  tsoyensnt  and  Was  ware  flexible 
than  the  T66-1  vest. 


10 


*>  /.  *  a 

assault 

ii.„  ........ 

course  per  group 

*“  VV  uvow 

appear  below: 

a.  J  1 J  .  • 

’  v  *“ «.  witn  smuu  giuuauc 

Tftb-l  Vest 

Standard  Veet 

Station 

Tint  (Minutes) 

SfcfcSA?P 

Has ,  (Pttnvttfl) 

1 

3.0 

l 

3.1 

2' 

4.3 

2 

4.2 

;  ?3 

4/. 

,  3  - 

4.7 

4 

3.1 

4 

3.3 

5 

'  2.0 

5 

2.2 

2 .4. 3, 9  Tha  average  number  of  granadaa  thrown  and  the  avaragt 
number  of  hits  obtained  par  group  during  tha  hud  granada  «sa< 
course  app  it.  balowt,  . '  " 

p. 

hilt 

’  '  ' 

T66-1  Vast 

Standard  Vest 

;\  •  ■ 

,  fttawdat  Thrown 

Hits 

Station 

,  fltMHldlP  jhMBB  HUl 

1 

16 

11 

.  1 

14  •’  • 

12 

2 

19 

; ;  6  "■ 

2 

19 

1  • 

10 

3 

13  ' 

10 

3 

-  17  ;  - 

14 

■4 

13 

9 

4 

i3 1  : 

\  • 

12 

5 

14 

10 

5 

10 

10 

2.4.3.10  Ac  ch«  conplacion  of  the  hand  granada  assault  eotirsa  me 
ola#,  21  taat  soldi «ra  lodlcatad  that  thay  prafarrad  tha  standard 
vast.  Bight  of  the  twanty-ons  taat  soldlara  who  prafarrad  tha  T6»-l 
-vast  atatad  that  tbs -V66*l  vaat  rataload  .body  hast  to  a  greater  dag raa 
thaa  dld  tha  standard  vaat.  Baa  paragraph  2. 6. 3,3,  BubtsatMo  5,  . 
for  temperatures .  Tha  tast  soldlara  who  prafarrad  tha  atandard  v#at 
stated  that  the*  vould  ritber  vasr  tha  standard  vast  because  the, 
aboUldera  of  tha  vast  did  hot  interfere  with  tha  arm  as  thay  thrav 
grenades.  Thiea  test  soldlara  tOdplslnad  t^tdt  tha  stiff  shoulders 

on  th#  T66-1  vsst  cut  into  their  arms  whan  thay,  threw  grenadaa .  f  1 

2.4.3.11  During  tha  exercise  described  In  paragraph  2,4.2.5V  hand 
granadaa  carried  in  the  grenade  hangar  straps  on  both  types  of  vasts 
w#ra  fraquantly  dropped  off  tha  grafctda  hangar  straps. 


19 


2.4,3.12  At  tha  c capiat Ion  of  the  first  day  of  petrol,  as  described 
in  paragraph  2.4, 2, 6,  32  test  soldiers  indicated  that  they  preferred 


aL.  -  i  -  -  - - -  i* 

*ne  awes'  a  res  t*  seveusa  Ab 


int  wimuimxQ  vm» 


Teenty-eisht  test  soldiers  indicated  that  they  preferred  the  sts.nderd 
vest  because  it  if  as  More  comfortable,  more  flexible,  and  allowed  thee 
acre  freedom  of  movaSmnt,  espaoially  in  the  neck  and  underarm  area, 
as  they  participated  in  the  patrol  exercise.  One  test  eoldlev  stated 
that  in  bis  opinion  (he  shoulder  pads  on  the  standard  veet  w^a  more 
suitable  for  carrying  the  weight  of  the  90 -an  recollless  rifle,  and 
that  he  had  haen  more  comfortable  while  wearing  the  standard  vast  and 
carrying  the  90-mn  raeolllasa  rifle,  than  while  wearing  *fta  TM-1 
vest  and  carrying  the  90-nm  rcoolllccs  rifle.  At  the  conclusion  of 
the  second  day  of  patrolling,  33  east  eoldlnrs  indicted  that  they 
prafarred  the  standard  vaet,  and  23  indicated  that  they  preferred  the 
T66-1  veat. 


2,4.3.13  At  the  oonoluaion  of  tho  defense  exercise  described  in 
paragraph  2,4.2. 7,  23  tast  soldiers  indicated  that  during  the  exer¬ 
cise  they  had  experienced  hindrance  and  disconfort  caused  by  wearing 
the  T46-1  vest.  They  stated  that  the  W9-i  vast  restricted  their 
.  breathing. as.  they  dug  positions  and  that  it  was  restrictive  to  nock 
and  hand  movasMnt,  look  of  thaae  23  taat  soldiers  also  stated  that 
as  ha  bant  ovar  to  44 »  tha  stiff  lower  portion  of  tha  T46-1  vest 
cut  into  the  lover  pert  of  his  stomach  arts  and  the  naek  portico  of 
bu*  west  out  into,  hi*  threat,  Thltty-soven  test,  soldiers  indicated 
that  thay  anparlaiKiad  Uttla  hindranaS  be  dlsuemfort  as  thay  partial- 
patvd  in  tha  axeroisa. 


2.4.3,14  At  tha  conclusion  of  the  daylight  at taek.  exercise  described 
in  paragraph  2,4.2, 6,  39  tost  ao'dlars  indicated  that  they  preferred 
the  eterdard  veet  because  it  wde  cooler,  mere  comfortable,  more 
flsxible,  and  allowed  them  more  freedon  pi  head  and  arm  movement  than 
did  the  T66-1  veat,  Twbnty-oaa  tiet  Soldi are  indicated  that  they 
preferred  the  T66-1  vest  beoause  it,  was  lighter  than  the  standard 
veat.  However,  theoe  test  soldiers  stated  that  they  noticed  that 
the  tdf”l  veet  retained  more  body  heat  than  tha  atarlnrd  vast  and 
was  uneomfortabla  baeauea  of  this. 


2,4.3,13  During  the  air  assault  and  aaaroh  and  destroy  exercises 
,  described  in  paragraph  2, 4.2. 9,  it  was  notrd  that  tha  teat  soldiers 
bsbmss  Unusually  wet  with  perspiration,  this  sxarelss  took  pines 

Sn  gutay,  wild  day.  After  the  tast  lolHisrs  traversed  approximately 
,■140  0!  lightly  wooded  terrain,,  they,  were  instructed  to  reswve 
tha  .load  carrying  equipment  and  tha  Wd-1  vasts.  Kxoapt  for  the 
sleeves,  tbs  entire  shirt  of  each  Jest;  soldier  was  completely  wet 
with  perspiration.  The  test  soldiers  .“spotted  that  tha  Ttft-1  vest 
did  hut  ihtdrfara  with  or  hinds*  their  WoveWants  as  they  boarded 
or,  exited,  the  heUooptcrr «  tech  of  12,  hast  soldiers  eteted  that 
.Malle  hb  Was  riding  in  the  helicopter  ha  hookas  hmeonfortablc  be¬ 
cause  the  'S6-1  vert  rodn  up  and  eiK  into  his  throat. 
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2.4.3,16  Thu  number  of  test  aoldiers  who  preferred  the  T66-1  vest 
and  the  number  who  preferred  the  standard  vest  after  eech^dayof 
pit.icll  liv*  <.naii.l>.a  utoviiuuR  in  p«raflrapn  up  peer  peiov: 


T66-1  Veat 

Standard  Vn»r 

1st  day  pAtrol 

•* 

37 

23 

24  day  patrol 

31 

29 

3d  day  patrol 

20 

40 

4th  day  patrol 

25 

33 

3th  day  patrol 

23 

37 

6th  day  patrol 

29 

31 

Si .4. 3, 17  At  the  completion  of  the  exercise  described  in  paragraph 
2. 4. £.10,  test  soldiers  made  tons rally  the  same  ooswenta  pertaining 
to  the  T66-1  vest  end  the  standard  vest,  as  they  made  during  the 
interview  at  the  completion  of  tlie  petrol  exercise  described  in 
paragraph  2. 4. 2, 6,  except  as  noted  below; 

e.  Shouldering  the  M»14  rifle,  while  wearing  either  the  T66-1 
vest  pr  the  standard  veat  was  difficult  beeauae  the  butt  of  the 
rifle  wea  continually  eliding  off  the  veet  onto  the  arm.  This  re* 
quired  frequent  repoaitlonlng  of  th#  weapon  In  order  to  maintain  a 
correct  firing  position. 

b.  The  T66-1  veet  wee  uncomfortable  because  the  neck- opening 
was  too  small  and  irritated  the  neok. 

«.  The  166*1  veat  wee  uncomfortable  beeauae  th*  bottom  of  the 
T66-1  veat  out  the  lower  portion  of  the  stomach,  area  of  the  wearer 
when  ha  aoaumbd  the  • qua t ting  position  and  fired  hta  weapon. 

d.  It  was  easier  to  orewl  while  weaving  the  standard  veet 
because  it  allowed  more,  freedom  of  movement  to  the,  arms  than  the  1 
T66-1  vest.  The  T66-1  vest  would  hind  against  the  srm  of  the 
wearer  as  he  crawled, 

2.4.3.18  It  was  noted  by  test  supervisory  personnel  through  inter- 
Viewa  and  by  observation  that  the  closure  system  on  the  bellows, *type 
breast  pockets  would  not  keep  tha  pocket  closed  during,  patrpl  exer- 
cltso. 

2.4.3.19  Test  soldiers  were  interviewed  At  the  completion  of  tha 
motor  convoy  exercise  described  in  paragraph  2.4.2.11.  Nine  of  the 
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test  soldiers  who  wot*  the  T66-1  vest  cc-mplained  that  wh«r,  they 
dimaountad  from  the  vehicle  end  teemed  the  prone  firing  position, 

Li.  _  ...K  ML  .  -  i.  Lit  L.  t.  _  .  e  M.  4 _ J«-k  ~  M.  *.  M.  A  M  _i  J  ..  b  A 

tun  vusl  &wti«  up  uukii  kiiv  v*uk  >u  vui  tr'uvw  (fevwavw 

the  back  of  their  necks,  asking  it  difficult  for  then  to  raiaa  their 
heads  in  order  to  ain  their  weapon*.  Vo  other  cowman ti  were  made 
concerning  either  the  T66-1  vest  or  the  standard  vest, 

2,4.3,20  During  the  first  six  assaults  of  tbs  attack  course  exercise 
in  which  test  soldiers  wore  the  T66-1  vest,  and  the  first  six  in  which 

test  soldiers  wore  tbs  standard  vest,  each  test  soldier  lost  the  four 

{pnadta  that  he  carried  in  the  grenade  hanger  straps  prior  to  reacti¬ 
ng  dhft  Aseault  line.  The  assault  lifts  was  the  nearest  position  st 
which  hand  grenades  could  have  bean  used  against  the  objective. 

Results  of  this  exercise  recorded  by  the  instrumentation  syeten  are 
shown  in  Test  Cats,  Appendix  X. 

2,4.3.21  At  the  completion  of  the  attack  course  exercise  12  tent 
soldiers. indicated  that  they  preferred  the  T46-1  vest  beccnss  it 
wet  light jr,  and  bncausa  tha  stock  of  the  M-16  rifle  stewed  to  fit 
in  tha  shoUliiet  Heefcsr  (figure  4*  Appendix  I)  than  with  the  standard 
vest.  Seventeen  test  soldiers  indicated  that  they  preferred  the  stand¬ 
ard  vest  because  it  wee,  hot  as  bulky,  it  dilated  tha*  note  freed**  of 
woveawent  da  they  participated  in  tiia  assaults,  And  bdeauta  it  aid  net 
retain  ae  auch  body  heat. 

2,4.3.22  During  the  exercise  described  in  paragraph  2,4,2,13.  test 
soldiers  reported  that  they  experienced  no  hindrance  or  die coat  orb 
while  wearing  hither  the  T6S-1  vest  or  the  standard  vest.  Surveil¬ 
lance  devices  dstactud  similtaneeusiy  test  soldiers  weirini  the  T4**l 
vast,  the  a tender d. vest,  and  no  veet. 

,  2*4,4 

2*4.4. 1  Ae  noted  in  paragrepha  2*4. 3.1,  2, 4, 3*3,  2.4, 3.4,  2,4,3.12. 
2.4,3.13.  2.4.3.14.  end  2,4.3.17,  the  T«4«l  veet  wee  restrictive  to 
head  end  body  covenant  end  td  breaching,  end  consequently  dare  not 
inprove.t  over'' the Atsnddtd  yeke,  the1  wearer* s  Ability  topArfotw  do*" 
bat  related  activities.  This  Is  a  deficiently, 

2.4,4, 2  Inadequacy  of  the  eloeure  spate*  in  the  bellove-type  breast 
pockets  is  a  shortcoeing,  This  was  reported  on  2fA  Mo  KL-ll* 

2.4, 4, 3  Ae  noted  in  paragraphs  2,4,3,11  and  2,4,3.20.  the  hand  grenade 
hanger  streps  in  the  T06-1  vest  ere  inadfequate  for  retaining  hand  gre¬ 
nades.  Inadequacy  of  tha  hand  grenade  hangs *  straps  on  tha  T46-1  vest 
for  proper  rets  in  in*  of  hand  gvettades  is  s  shoxtbdating, 
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2.4.V.4  During  tho  live  £lrv  nr.txck  uxorclsa  ton  soldiers  obtained 
iiir.ilicir.tl>'  sere  hits  it  frrt»  ®ti  i-n  via  mat-.r*  whit* 

wearing  th*  T66-1  vaat  ebon  whllo  voting  the  standard  vent  or  while 
war  ins  no  vaeti  but  throughout  tha  entin  exercises  there  vxb  no 
significant  target  hit  edvnntaga  with  tha  To 6-1  vanu, 

1.4.4. 3  The  surveillance  axeroiee  indicated  chat  the  T46-1  vest  by 
cvuoutlage  coloration  and  design  lectures  provides  protection  equal, 
to  that  of  the  ettndetd  vest,  fro«  direct  and  indirect  visual  detri¬ 
tion,  and  protection  from  electronic,  Infrared,  end  other  such  surveil¬ 
lance  aystsws, 

2.3  HUBTI8T  HO  4,  PAftACMfflt  AHD  RAPMRLMNO 
2-3*’  Wditto 

To  deteiwlna  the  auleeblUty  of  the  T40*l  veer,  for  use  by  peve- 
chutlfts  end  for  use  by  soldiers  rappelling  from  a  hovering  helicopter. 

a.fl.a.  tom 

HtS.iil  fen  parachutists,  each  equipped  with  a  Ml-lvett,  undo  a 
parachute  Jump  ttba  a  U4A  aircraft,  fait  supervisory  personnel 
Interviewed  etch  parachutist  to  detsmlne  if  ha  exparlahdad  an!' 
hindrance  or  dlaooafort  attributable  to  tha  MI-1  vast, 

2, 3*2, 2  Tha  txurolsa  dasevibad  in  paragraph  2. 3. 2,1  was  rqpested, 
except  that  tha  paraohuta  juape  ware  aadefroa  a  0119  aircraft,  and 
tha  parachutists  war*  each  equipped  with  a  (laid  Jaekat  worn  under 
tha  MI-1  vest. 

2.3*2,)  Tha  small*  described  In  pbranvaph  2. 3. 2. 2  was  rapes  ted, 
aaaapt  that  tha  'paraohuta  Jaaps  wart  aad*  froa  a  0-1J0  aircraft  by 
two  pareahntlate  aaoh  aqulppad  with  a  Ml- 1  vast  and  a  paroohutlat 
adjustable  aqulpaant  bag)  au  parachutists,  aaah  aqulppad  with  a 
MI-1  veat,  and  ladivldual  weapons  container,  and  a  bit  bag  soatain- 
ing  individual  coahat  aqulpaant i  and  two  paraabutlata,  eanh  aqulppad 
with  a  Tdl»l  vaat  and  carrying  no  additional  aqulpaant.  During  this 
exercise  tha  fiald  Jaohee  waa  worn  as  an  outar  garaape  over  tha  ttl-l 
vaat. 

21.3*2 ,4  Tan  tost  soldiers,  aaoh  aqulppad  with  a  fighting  load  and 
a  MI-1  volt  rappiUad  thrci  tiaas  froa  a  hsllooptsr  hovering  at  140 
feat.  (figure  9,  Appendix  I.)  This  dae rale*  was  repeated  One  tl a* 
except  that  each  test  soldier  wore  a  standard  vast. 
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2.3.3  AULUlLI 


2. 5 .3.1  Ac  the  oonc luaion  of  Chi  exercise  described  In  oaraaraph 

2. 3. 2.1,  four  parachutists  indicated  that  they  had  experienced 
hindrance  dua  to  tha  wearing  of  tba  X66-1  vtat,  Each  of  tha  four 
parachutists  stated  that  when  checking  tha  canopy  for  aalfuactlor, 
or  damage,  tha  atlff  back  portion  of  tha  neckline  of  eha  T66-1  vast 
blocked  his  neok  and  haad  and  prevented  hi*  from  novlng  hla  heed 
back  far  enough  Co  raa  tha  antira  canopy. 

2.3.3 .2  At  die  conclusion  of  tha  exareise  described  in  paragraph 

2. 3.2.2,  fiva  parachutiata  indicatad  that  thoy  experienced  hinds anca 
whan  chac king  tha  canopy  for  malfunction  or  damage.  Sevan  parachut- 
iaca  indicatad  that  thay  had  baan  vary  uacotf ortabl a  while  wearing  tha 
TM-t  vast  during  this  axaroiaa,  and  aapacially  while  riding  In  tha 
aircraft. 


2. 3.3.3  At  tha  conclualon  of  tha  exam  la  a  described  in  paragraph 

2 .3.2 .3,  seven  parachutiata  indicated  that  thay  had  experienced  hin¬ 
drance  whan  checking  tha  canopy  for  malfunction  or  damage. 

2. 3.3.4  During  donning  of  tha  T-10  parachute  and  the  T-10  reserve 
parachute  in  tha  exercises  deaorlbed  In  paragraph!  2. 3. 2. 2  and  2.3. 2. 3, 
tgat  eiiwarrlsory  parsonnal  noted  that  dua  to  the  added  hulk' to  tha  para* 
chutist 's  body  caused  by  tha  wearing  61  a'TI6»l  vast  and  a  field  jacket, 
tha  waist  band  of  tha  T*10  parauhute  was  not  long, enough  to  allow  a 
propar  quick  release  after  tha  Waiat  hand  bad  boon  aacured  in  tha  walat 
bead  ad Jus tar  and.  (ka ft ranee  XH.  37-220,  Chapter  2,  lection  II, 
paragraph  12.) 

2*3. 3. 3,  At  tha  cOnclualob  of  tha  axaroiaa  described  in  paragraph 

2.3. 1.4,  eight  rappallara  indicated  that  they  preferred  to  wear  the 
standard  vast  because  it  allowed  them  mere  freedom  of  noyanant 
While  rappelling  than  tha  ttd-1  vast.  However,  they  ludioatad  that 
thay  had  axpurianoad  do  significant  hindrance  while  wearing  tha 
tdl-1  Vget. 

2.3.4  Apt^riig 

2. 3*4.1  The  inability  of  a  parachutist  to  ebaok  hit  antira  oanopy 
for  malfunction  or  damage  while  weaving  tha  T6I-1  vast  la  a  aafaty 
hasard.  This  la  a  deficiency, 

2.3.4. 2  It,  was  determined  that  eha  discomfort  experienced  by  the 
seven  parachutists  in  paragraph  2.3.3 .2  was  caused  by  tha  field  Jacket 
under  tha  TM-1  vast,  Khan  the  parachutist  wore  eha  field  Jacket 


over  the  T66“l  vast  (paragraph  2,5. 3. 3)  thera  wait  no  complaints 

Jiaa _ r _ _ 

va  %*»«vviwava%  t 

2.5*4. 3  Inability  to  fovm  a  prepar  quick  release  in  tha  waist 
band  of  tha  T-LO  parechuta  due  to  increased  bulk  to  the  para¬ 
chutist's  body  la  readily  co  rrectibla  by  tha  addition  of  a  waist 
band  intension.  Thia  la  daaoribed  in  detail  in  ‘i!H > S7-220 »  Chapter 
7,  Section  I,  paragraph  120b.  Each  parachutist  required  to  tanka 
a  parachute  jump  while  wearing  tha  T66-1  vast  and  a  field  jacket 
■ua t  be  equipped  with  a  waist  .band  tutsan ion.  Zf  tha  vaiat  band 
extension  is  not  provided  tha  T66-1  vast  aust  be  placed  .in  tha 
kit  bag  containing  the  parachutist's  individual  combat  equipment. 

2. 5.4.4  Due  to  the  deficiency  not*d  in  paragraph  2, 3. 4.1  tha  TM-L 
vast  is  not  suitable  for  use  by  parachutists. 

2. 3.4. 3  Ths  rappsllsrs  experienced  no  significant  hindrance  when 
wearing  the  T66-1  vest  while  participating  in  rappelling  exaroisne. 

The  T6C-1  vest  is  functionally  suitable  for  use  by  soldiers  rappelling 
from  a  hovering  helicopter. 


2.6  6CSTKS*  MO  5,  9URABILITY  AMD  RO.IASH.ITY 

2.6.1  sjsssms. 

2. 6.1.1  To  detsmins  if  tha  T64-1  veit  w*a  itufiK!;  m>A  {ilijbls, 

2. 6. 1.2  To  determine  if  tha  T66-1  vnt  aat  tha  following  cheraster- 
latlet 

"(laaentinl)  The  aystae  of  clothing  and  Individual  equipment 
envisioned  auat  have  s  minimum  life  expectancy  under  cochat  conditions 
of  approximately  lfO  days.*1 

2,6.24  Throughout  all  testing,  not*  waa  made  of  failures  add 
other  occurrences  or  incidents  having  a  (searing  on  the  durability 
and  reliability  of  tha  Tdgil  VQGtt,  Particular  note  was  made  of  in* 
creauad  weight  due  to  volatuse  absorption. 

2. 6. 2.2  in  addition  to  other  eaerciseS'  thirty  tost  soldiers.  ffM, 
Headquarters  and  Headquarter*  Company!  USA IS,  each  wore  the  T66-1  Vest 
.  during  du ty  hour#  for  s  period  of  approximately  66  days  while  partici¬ 
pating  in  other  test  projects. 

2.6.3  Results 

2,6.34  The  number  and  types  of  failures  and  days  of  wiser  prior  to 
failure  appear  below; 
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2. 6. 3. 2  8apr.ration  of  the  etas  located  along  tha  top  of  tha  balliatic 
protactlva  collar  cauaad  the  loci  of  on  a  half  of  tha  protact  ivateliar 
of  four  vaata  during  this  aarvlca  tuat,  thereby  reducing  tha  protactlva 
capabilities  of  the  T66-1  ve^t a.  ' 

2. 6. 3. 3  Tha  avaraga  lncvaaaa  in  weight  in  all  ilaaa  of  T66-1  vwt  a 
a  raault  of  molstura  absorption  and  batoning  aoilad  during  certain 
axarclaoa  tppaaro  balow;  : 
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aubaarglng  ofyaat*|i9  Apr  |  26.9  J  olt#r  J  70° 

irtrclt*  tharpa-l  vaata  #»r«  udmaviiav  S&  War  dual  ig 
a  at: rata  croaalng  astral#*  by  th«  bait  aoldtara  (Figura  11,  Appandix  I) 

. '  »  -  * 

2.#.J*4  ■  tfl  4#Mr*ln*  tb#  #*####  fft?  tbd  #ig*ific#»t  iocraw*  In  tb* 
valght  of  tba  T*6-l  vaat#  aftarbaing  aubnargad  1#  vat**  for.  1  bo#r 
on#  *66-3  »«t  ¥##  opanad  gad  tha  polyothylan*  bag  ranovad  an#  la* 
aptctad.  I#  w#a  found  that  tb#  bag  coat#l#a4  ola#  bold#  wbloh  vac# 
apparancly  e#uaad  by  frt#tt##  botvpao  bb#  bag  ltt*t«dod  tba  btUtatic 
protact iy a  tgvtr  tf  th#  »###.  gatax  b«4  «ntarhd  W6.  Hi  through  tb*## 
b#l##  and  aoakad  ta»t#  tb*  b#matta  protactly*  nylon  fait  fiilar.  Xfc 
waa  notad  that  *#  long  *•  2  aottbi  altar  tb#  roat#  vara  auhaargad  In 
v#tdr  tba  *66-1  vaata  which  had  •  algalflofot  ineraa##  ta  voight  #ua 
to  gplatwr#  #h««t#tl##  during  tb*  aaarcia*  #rt«  ratatwd  6  •?•#* 
of  aolatura.  Tb#  aaount.  of  nolitv^ra  pickad  up  and  ratainad  by  aacb 
v*#t  variad  dapanding  on  tha  location  and  ala#' of  tba  bolt  or  holt#  In 
tba  pol/atbalapa  bag. 


valght  of  tha  T66-1  vaat#  aftarbalng  sub* 
ona  *66-3  voat  v##  opanad  and  tb#  polyathy 
spaotad.  It  ###  that  tb#  b«g  contgli 
apparaotly  c#u»ad  by  f*l#ti#n  botvpan  tba  I 
grot act iyt  acrvar  of  tb#  *a#t-  dat*T  bad  • 
halaa  and  aoakad  tat#  th#  bfUMtto  protac 


2  6.3.5  The ‘test  schedule. for  the  service  test  of  the  T66-1  v»«t a 
la  shown  In  Teat  Data,  Appendix  1. 

2.6.6  AnalvtH* 

The r'X66-l  vest. la  not  sufficiently  durable,  a%  noted  In  para- 

?  raphe;  2. 6. 3.1,.  2. 6.3. 2,  and  2. 6. 3. 4,  to  Mat  the  requibement  of  a 
20>day  life  expectancy  under  combat  conditions.  Lack  of  durability 
of  the  T66-1  vest  is  a  deficiency. 

2.7  SUBXddT  MO  6 ,  MA15TBHANCS 

2.7.1  Object Ives 

2.7. 1.1  To  determine  if  the  maintenance  functions,  as  Hated  in  the 
Preliminary  Operating  end  Maintenance  Instructions  (PBM) ,  could,  be 
readily  accomplished  on  the  T66-1  vest. 

2. 7.1.2  To  dctermlna  .if  the  X66*l  vast  met  tbs  following  character- 

.  ■  I 

^  i 

a.  "(Essential)  laundering  or  cleaning i the  systfaj  qlth  the  ] 
Means  available  to  the  combat  soldier  in  the  field  shall  not  degrade-- 
the  protective  charccteirietios  during  the  period  of  life  expsctanay 
'required  of  the-  item." 

b.  'Maintenance  of  this  system  by  the  individual  will  not  ex¬ 
ceed  that  of  the  prvssnt  standard  field  clofchlng.and  indivldafl 
equipment."  j 

;  \  ■  '  1  ; 

2.7.2  Method 

2. 7. 2.1  Thd  instructions  la  the  HEU  weft  analysed1  by  test  super¬ 
visory  personnel 'for  clarity,  suitability,  strora,  and. omissions. 

i  t  *  ' 

‘  !  •  .  •  '  _  ,  4, 

2.7. 2, 2  Throughout  tha  conduct  of  eqch  eubtsst  all  maintananoa 
performed  oh  the  T66-1  vsat  and  standard  vest  was  accomplished  in  | 
accordance  with  the  applicable  operating  and  Maintenance  inetruc-  . 
tlons.  A  record  was  kept  of  ell  eohedulad  end  unscheduled  ualntanemoe 
•  performed. 

2. 7. 2.3  All  T66-1  vests  end  standard  yasis  diifa  laundered  and  clashed 
in  the  field  In  accordance  with  the  Maintenance  instruct lone. 

.2«7f  2«.4test.  so  Idler  awere  observed  while  per  foam  tog  maintenance  - «  . 
functions,  snd  vers  questioned  to  determine  whether  maintenance  re¬ 
quired  lot  the  T66-1  vest  was  more, difficult  or  tima-coneuming  than 
maintenance  required  for  the  standard  vest. 
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2.7.3  leeulte 


2.7.3. 1  The  l*CHI  is  clear,  correct,  And  adequate,  except  that:  It 


J... 

MW*  UWb 


iiv  V««k  kfill  D« 


vesniu  vun  nuo  iotp  or 

apathetic  detergent  and  wan  water  (reference  VM  21-13,  Chapter  3, 
paragraph  24c (1) <«) . . 


*•7.3.2  Tha  tppee  and  aaount  of  Mint  ounce  parfonacd  on  the  T04-1 
watt  and  tha  grander*  wait  and  tha  ovaraga  tin# a  required  to  par fora 
each  Maintenance  function  ara  ahewn  fceldwt 
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2. 7. 3. 3  The  te#C  soldiers  who  performed  maintenance  a«  described 

in  paragraph  2, 7. 3. 2  indicated  that  they  encountered  no  difficulties 
while  performing  maintenance  on  the  T66-1  veet  and  the  standard  vast* 
Ho  other  asiattsisc*  was  yequired  during  the  conduct  of  this  tea,:. 

2. 7. 3. 4  Test  supervisory  personnel  determined  that  the  maintenance 
described  in. paragraph  2. 7. 3. 2  was  adequate  for  proper  cleaning  of 
both-  types  oftvest  •  Inspections  of  the  vesta  after  e#cb  maintenance 
function  revealed >no  observable  adverse  or,  degrading  effects, <on  thp 
protective! char act eristics  of .  either  ths  Tdd-l  vast  or  thf  standard 
vast  which  could  be  attributed  to  the  malntananca  performed.  , 

2*7.4  Analysis  ,  •.  ; 

‘  '*  1  i  r-  1  ,  :  • 

2 . 7 *4 «i  The  omission  of  instructions,  in.  the  fCHI  for,  washing  the 
T66-1  vest  ia  a  shortcoming. 


2. 7. 4. 2  Ths  maintenance  functions,  as  listed  in  tha.POWi  'ian  be 
readily  accomplished  on  tha  T66-1  vast. 

'  '  i-i  !  i  •  .  I  1 1  i  ,  ..  t  H  ...  .  . .  c 

2. 7.4. 3  .  Maintenance  oft  the  TW-l  vest  by  the  individual:  does, not  . 

exceed  that  of  tha  standard  vagt.  • .  ‘ 

. .HIi,''!'.  •;  mo .  .  ,,  ...  .j 

2.7.4. 4  Laundering  ore  leaning  thel6(-l  vest  with  the. mesne  avail' 
Able  td  the  combat,  soldier. in  itha  field  did  not  degrade  the  protective 
characteristics  to  any  observable  degree. 

2.8  '  SrJBpMX  HO .7,  HUMAN  PACTOftS 

'  "  .  '*'•  •  . .  :  .  .  .  ,1  i.  .  «  .  .  . 

2.8.1  ffblrftSfrM  i 

..i  ■“  '  '•  ■  !.  '  ■  !  •  !  'I  '  . 

2. 8, 1.1.  To  determine  if. ths  T66-1  veet  wee* suitably  engineered  from 
a  human  factors  at endpoint .  ,  -  •  , 

2. 8. 1.2  To  determine  if  tha  T66-l  veet  mat  the.  following  character- 

let  let  J'.i  •  v.'  '  ....  .  . 


"Investigation  of  the  human  engineering  ramifications  of  this 
clothing  and  equipment  system  will  be  required..,'  Soldier  apo,eptaqce 
le  necessary,  It  le  desired  that  the  system  reduce  the  performance 
degradation  below  that,  caused  by  the  current  field  clothing, and 
equipment  *  *  *." 

•  -  •  ■  . . ■  •  •  ■■  ■•••  •  .  v 

2.8.2  ■  JJathod,  >  ,  ,  , . ,  ( , 


I  i  I 


2. 8. 2.1  During  all  testing,  particular  note  was  made  as  to  whether 
the  T66-1  veet  ie  compatible  with  the  skills,  aptitudes,  «ud  limita¬ 
tions  of  the  test  soldier. 


I',  I 
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2.8>2«2  Interviews,  inspections,  qualitative  observations,  and 
judgments  were  made  during  other  subteats  to  determine  troop  acceptance 

rtf  t Viif  .  A  Oi'swn ayaf  ^i»e>  amel  «e!  e  *»• m  Mails  m<  ea«»  mmI  J4  *«•  t 

performance  utilising  the'  T66-1  vest  and  stsndard'vest. 

2*8,3  wiulfci 

2, 6. 3.1  As  noted  in  paragraphs  2.4.3. 1,  2. 4.3. 5,  2. 4. 3, 6,  2.4.3.10, 
2.4.3.12,  2.4. 3U3k  2.4.3,14,  2.4.3.17,  2.4.3,19  of  Subtast  Mo  3  aad 
in  paragraph*  2,5,3. 1,„  2 . 3 . 3 .2  aad  2.3. 3. 3  of  8ubtest  Ho  4,  the  T66-1 
vast  <4  not  cowpatlbla  with  all  skills,  aptitudes,  .sow,  limitation,  of 
the  test  soldier. 


2. 8. 3.2  Ae  noted  in  paragraphe  2. 4. 3.1,  2.4. 3.3,  2,4.3r3,  2*4.3.12, 
2.4,3,13,  2.4.3.14,  2.4.3.15,  and  2.4.3.17  of  SubtastNo  3',  the  T66-1 
veet  caused  discomfort  to  a  large  portijn  of  the  soldiers  Who  partici¬ 
pated  in  this  service  teat. 

2*a’4  Aiisiai* 

2. 8. 4.1  The  T66-1  vest  la  not  compatible  with  ell  skills,,  aptitudes, 
and  limitations  of  teat;  aoldiera  because  it  is.  unduly  stiff,  bulky, 
end  restrictive  in  the  neck  and  am  openings.  It  1,  date  wined  that 
the  T<6«1  vest  is  pot  ouitably  engineered  fro*  e  buaan  factors  stand- 
point.  The  preaeaoa  of  engineering  factors  unsuitable  fru<o  a  hunpn 
factors  standpoint  was  reported! as  a  deficiency  in  paragraph  2.4.4. 1, 

.  twbteet  Mo  3. 

2. 8.4. .2  The  discomfort  experlenebd  by  toot  soldi  era  who  wore  tbs 
T88»l  west  during  this  service  teat  woo  ceased  by  the  mm  factors, 
1.0.  unduly  stiff,  bulky  aad  restrictive  i@  the  nsoh  and-  aw  openings, 
as  diseuiisad  in. paragraph  2. 8,4.1. 

2.8. 4. 3  The  T84-1  vest  dots  not  have  the  aocpteace  of  the  teat 
soldiers  who  participated  in  this  service  teat. 

2. 8. 4.4  The  T84-1  veet  does  not  neat  the  characterletlr  outlined 
in  paragraph  2. 8. 1.2, 

2.9  8U»tSfT  MO  8,  VAL81  AKA1Y8X8 

.V- 

To  detensine  if  th,  T88-1  vest  has  any  unneoessery,  costly,  or 
"nice-to-have"  features  which  night  be  tllalnatdd  without  adversely 
affebtlng  lts  performance  or  reliability. 

2.9.2  Method 

During  all  testing,  note  was  esde  of  any  uoo-eaeeotiel  e*  "nice- 
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bu-uivs"  iBiluicB  WUJ.UU  uml/  uc  wulTi-cu  or  deleted  witnouc  wC0>7>rCKIl  3  ll-g 

the  •£ fectlvanata  c '  the  T66-1  vest. 

2.9.3  Reflult& 

Mo  non-«»aaatial  <?r  '*Ri  ca-to*hava"  fa  at  art  a  vara  found  in  tkc 
T4A-1  v«at  during  tasting. 

2.9.4  tpjlx*!?,, 

.  if /A  .  .  .  .  .  '  ...  ..  A  .  . 


fa 


Flgura  7.  Nylon  ballowa»typa  braaar 
pookat  o t  a  T66-1  vaae  with 
rip*  in  tha  malarial, 
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Vigurn  8.  Frayed  mum  on  the  aloiur* 
t Up  on  chc  T66-1  v*>t, 
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App  T 


PER  CERT 


Mr  in*  data  obtalnoil  durlna  tit*  liva  flra 
•ttaok  axarclaa  (lubtaat  Mo  J)  by  naana 
of  tha  UlAIb  lnatruaantatlon  ayataui  baa 
p«|a  b5  for  axplanatlon  of  graph • 
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App  X 


Firing  data  obtained  during  the  live  fire 
attack  exercise  (Subtest  No  3)  by  means 
of  the  USA1B  instrumentation  system. 
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CONDITION  TOTAL  HITS  TOTAL  T22S  (SEC)  TOTAL  BOGHDS 

A  333  1,735  2,371 

B  308  1,509  2,432 


PEA  CENT 


III 


Firing  data  obtalnad  during  the  live  fira 
attack  exarciae  (Sub teat  No  3)  by  meuna 
o f  the  USA IB  instrumentation  ayatem, 
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J’xplanation  cf  Charts . 


The  no -vest:  condition  was  used  as  a  standard  In  aertns  of  what  is 
expected  of  the  soldier.  The  teat  vest  and  control  vest  were  presented 
on  the  graph  as  par  rant  deviations  fpoffl  the  r.o-vsst  condition,  per 
example,  on  the  "all  ranges"  graph  which  ancompflaaae  ranges  from  88-344 
meters,  the  graphs  for  bits  ware  obtained  as  follows:  the  total,  number 
of  hits  for  the  no-vest  condition  (1,379)  was  used  as  tha  base  line, 
Vfepreaentad  on  tha  graph  by  tha  dark,  heavy  Una  which  was  *a  stated 
above  what  ic  rxpectod  of  a  soldier  or  "100%  efficiency."  There  were 
1,539  total  hits  for  tha  teat  vast  aoudltion  and  1,485  total  hit*  for 
the  control  vest  condition,  khan  the  ratios  of  test  vast  to  no  vest 
and  control  vast  to  no  vast  ware  computed,  it  wiis  found  that  thete 
was  a  12%  lncraaae  of  total  hits  with  the  test  vest,  and  an  8%  increase 
of  total  hits  with  tha  control  vast  over  tha  no-vast  condition.  The 
other  items  on  the  graph,  hits/rounds  flared,  hitu/socond,  rounds  fired/ 
second,  were  calculated  in  "same  manner. 
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APPENDIX  II .  FINDINGS 


The  T66"l  vest  was  tasted  against  the  requirements  prescribed 
In  the  DA  Approved  (,MR  for  LINCLOE  (reference  3). 


acquirements 

I.  "The  weight  of  Items  comprising  the  system 
will  be  In  accordance  with  weight  requirements 
outlined  in  study  referenced  in  paragraph. 4* , 
above,  sad  Annex  A  attached,"  (reference  3), 


2.  "  *  *  *  and  will  be  of  a  style  that  is  not 
a  radical  departure  from  current  styling. " 

3.  "The  system  shall  permit  maximum  ease  of 
donning  and  doffing  *  *  *.  Closures  shall  be 
designed,  to  permit  cusy  opening  end  doting 
while  wearing,  appropriate  handwear  *  *  *." 

4.  "The  system  sh«U  improve,  over  the 
current  field  clothing  end  equipment,  the 
wearer's  mobility  and  efficiency  by  reducing 
the  weight  of  eomoonents  and  by  incorporating 
other  design  improvements  *  * 

3.  "The  system  shell  improve  over  the 
current  field  slothing,  the  individual  wearer's 
ability  to  perform  all  combat  and  related  acti¬ 
vities  end  shell  permit,  unencumbered  use  of 
weapons,  fire  control  equipment,  communloatlonT 
electronic  equipment,  vehicular  equipment,  and. 
other  items  available  in  the  Me  time  frame.’" 

6.  ."The  system  shall  permit  fma-heed  move-' 
mmnt  equal  to  currant  field  clothlhg  end  equip¬ 
ment  end  shell  not  restrict  breathing,  hearing, 
#  *  *,  or  flald  of  vision  to  e  degree  greaW. 
than  current  field  clothing  and  equipment." 


Findings 

Requirement  not  met. 
All  sizes  of  T66-1 
vest  exceed  the  weight 
limitations  of  the 
LINCLOE  QHR  (Subtest 
No  1). 

Requirement  met  (Sub¬ 
test  No  1). 

Requirement  met  (Sub- 
teot  No  2) . 


Requirement  not  met 
(Subtests  No  3  and  4) . 


Requirement  .not  met 
(Subtest  NO  3). 


Requirement  not  met. 

,  the,  T46-1  vest  re¬ 
stricted  hem^.Wnd 
body  DK>v4hMak,  and 
breathing,  dft-  ^pat 
eqldiertf  (fiMbteat  No 
3). 


Requirements 

7.  "The  system  shall  permit  a lapis  adjust¬ 
ment  or  Adaptation  without  assistance  to 
various  levels  of  physical  activity,  body 
functions  and  snvlronnantal  conditions.'1 

8.  "Ths  aystaa  shall,  by  camouflage 
coloration  >r  othsr  naans,  provlds  pro* 
taction  fro>*  dlract  and  indirect  visual 
dat action  fruit  tha  ground  or  air  and, 
to  tha  msxtvum  extent  practicable.  Crow 
electronic,  Infrared  and  other  such  sur* 
vnlllau  a  systems." 

"The  system  of  clothing  and  Individual 
equipment  envisioned  must  have  a  minimum 
life  expectancy  under  combat  conditions 
of  approximately  120  days." 


10.  "Laundering  or  cleaning  the  system 
with  the  means  available  to  the  combat 
soldier  In  the  field  shall  not  degrade  tha 
protective  characteristics  during  tha 
parlod  of  Ufa  oxpactancy  raqulrad  of  tha 
itam." 

11.  'toelatsnenoa  of  this  system  by  the 
individual  will  not  axeaad  that  of  the 
present  standard  field  clothing  and 
individual  equipment." 

12.  "Investigation  of  tba  human  angtneer- 
lng  rami float Iona  of  this  clothing  and 
equipment  system  will  bs  required.  loldisr 
soosptsnos  is  naosssary.  It  La  desired 
that  tha  ayatem  reduce  ths  performance 
degradation  balow  chat  oausad  by  ths  currant 
flald  clothing  and  equlpmant  *  *  *." 


Findings 

Requirement  met  (sub- 
raet  No  3) . 


Requirement  met  (sub- 
test  Mo  3) . 


Requirement  not  met. 

The  T66-1  vest  lacked 
dursbillty  required 
to  meet  approximately 
120  days  Ufa  expectancy 
under  combat  conditions 

(Subtest  No  3). 

» • 

Requirement  mat  (Sub* 
teat  Mo  8). 


Requirement  mot  (Sub* 
test  Mo  8). 


Requirement  not  mat. 

The  T68«l  vest  does 
not  have  soldier  ac¬ 
ceptance  (Sub test  Mo  7). 
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APPENDIX  III.  DBFICIE.1CIKS  AND  SHORTCOMINGS 

1. 

DEFICIENCIES 

Deficiency 

SuRiteeted  Corrective  Aetion 

l.l  All  sirea  of  the 
T66-1  vect  exceed  trie 
maximum  allowable  weight 
limitation  of  4  pounds, 
as  opacified  in  Annex  A 
of  <Wt  approved  Qptt  for 
J.IMC!/**,  1  September  1965 

l 

Unknown 

a 

Sea  paragraph 

2. 2.4.1*  Sub¬ 
teat  Ho  1. 

1.2  The  T66-1  vaet  in¬ 
creased  tha  degree  of 
restriction  to  head  and 

Unknown 

Sea  paragraph 

2. 4. 4.1,  Subteat 

No  r. 

body  covenant  vr.d  to 
broathlng  of  test  sol-  - 
diers  over  that  of  tha 
standard  vast  and  con- 
ssquantly  does  not 
improve  tha  wasrar'a 
ability  to  perform  a 
combat  related  activity 
eve*  tha  standard  vest. 

1.3  Parachutists  could  Unknown  Paragraph  2.5.- 

nof,  check  thair  ant  ire  can-  4.1,  Sub test  Ho 

opias  for  malfunction  or  4> 

damage  while  wearing  the 
T66-1  vast,  thus  tha 
X66-1  vast  creates  a 
aafaty  hacard  to  parachut¬ 
ists. 


1.4  ftua  to  lack  of  dura¬ 

Unknown 

Paragraph  1.6.4, 

bility  the  366-1  vast 
failed  to  meet  the  re¬ 
quirement  of  a  120-day 
l.Lfa  expectancy  under 
combat  conditions. 

Subtest  Mo  5. 
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2.1  Hand  granadaa  Call 
out  of  band  granada  hangar 


MCaSI 


ranada  aaiault  hottrla 


•xareiaa. 


Unknown 


6aa  paragraph 

2«4i4»3)  8ub • 
t««t  No  .3. 


2.2  Ttat  eioaura  ayatad  tap lac a  tha  idAll  aijttita  gas  paragraph 

on  tha  balleWi-typa  or  ttylon  hOOk  tap a  iht  2.4. 4. 2,  8ub- 

braaat  pockatb  fallad  ddfctihh  nylon  tilt  tith  4  taat  Mo  3  and 

to  hasp  tha  pockat  cloaid  itklp  axtahdlrtg  (pOd  ona  KL*ll. 

during  patrol  axareliaa.  aids  tff  tha  top  ttOOt  Of 

tha  pohkat  to  tha  othair 
aida. 


2.3  Tha  POMt  did  not  Add  irtatrUctioni  in  tha  Paragraph  2.7.» 

includa  instructions  P0M1  for  talking  tha  4.1j  Snbtaat 

(or  washing  tha  ftS-1  tlfl-1  vait»  Mo  6. 

vast. 


3k 


App  m 


APPBHDIX  IV.  REFERENCES 
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vest,  U..  unsuitable  for  U8  Army  use  until  correction  of  the  deficiencies  and  as 
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